Parthenogenetic activation of mouse eggs by microinjection of a truncated c-kit tyrosine kinase present in spermatozoa.
A truncated form of the c-kit tyrosine kinase receptor, corresponding to the phosphotransferase portion of the cytoplasmic catalytic domain and the carboxyterminus (tr-kit), is accumulated during late mouse spermiogenesis. Here we report that tr-kit is specifically localized in the residual sperm cytoplasm, with maximal accumulation in the midpiece of the flagellum, suggesting that it can enter the egg during fertilization. Microinjection of extracts from COS cells expressing a recombinant tr-kit protein into metaphase II-arrested mouse oocytes caused complete oocyte activation, including cortical granule exocytosis, completion of the 2nd meiotic division, formation of a parthenogenetic pronucleus and progression through cleavage stages. No activation above background levels was obtained with extracts from mock-transfected COS cells. Similar results were obtained by microinjection of in vitro synthesized tr-kit mRNA into metaphase II-arrested oocytes. Tr-kit-induced parthenogenetic egg activation was completely inhibited by oocyte preincubation with the Ca2(+)-chelating agent BAPTA-AM or with a specific inhibitor of phospholipase C activity. Tr-kit-induced egg activation was associated with a decrease in activity of mitogen-activated protein kinase, an essential component of the cytostatic factor. These results candidate tr-kit as a putative sperm factor required for triggering activation of mouse eggs at fertilization.